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The conversion of ketones to esters (Baeyer-Villiger reaction) is usually carried out
with the more reactive peracids,1 to avoid long reaction times etc, and the most effective
peracid developed so far is trifluoroperoxyacetic acid., This reagent will also usually
oxidize a primary aromatic amine to a nitro c.cmpoumi,2 a reaction difficult to achieve with
other reagents, The reactivity of trifluoroperoxyacetic acid is usually attributed to the
polar nature of the oxygen-oxygen bond, arising from the influence of the trifluoromethyl
group,

Hexafluoroacetone, now made on a commerical scale, forms a range of adducts with various
donor molecules3 and the hydrate is a strong acid." " We have now shown that ,a similar
complex (I) is formed with hydrogen peroxide and since this adduct probably also has a
highly polar oxygen-oxygen bond, we have investigated some reactions of. (1) as an oxidizing

agent, The results are summarized in the table,

Compound Product Yield %
Methyl isobutyl ketone Isobutyl acetate 73
Methyl-n-amyl ketone N-amyl acetate 81
Cyclohexanone Caprolactone 50
Acetophenone Phenyl acetate 34
Aniline Nitrobenzene 65
Pentafluoroaniline Decafluoroazobenzens 10
Mesitylene Mesi tol ko

Hydrogen peroxide is immiscible with methylene dichloride, but if hexafluoroacetone is

absorbed into the rapidly stirred mixture from a vacuum system (or bubbled into the mixture)
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a single phase is obtained, Absorption of hexafluoroacetone occurs rapidly until
approximately a 1:1 composition is obtained, and then further absorption will occur but at a
siéniﬁcantly slower rate, The ketones were oxidized by addition to this mixture followed
by a period at reflux (45 hrs,). Reaction with non-aromatic ketones occurs very cleanly
to give high yields of the corresponding esters indicating that (I) does indeed function as a
reactive peroxyacid,
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Reactions with aromatic ketones are accompanied by tar formation which most probably results
from electrophilic substitution in the aromatic ring,

Electrophilic hydroxylation of aromatic compounds is not common but occurs with
trifluoroperoxyacetic :su:z'.d,5 particularly with added boron trifluoride6 and reaction of (I)
with mesitylene shows a similar reactivity giving mesitol although the addition of boron
trifluoride had no beneficial effect in this case.

Aniline was oxidized smoothly, without reflux, to nitrobenzene but attempts to oxidize
pentafluorocaniline gave only decafluoroazobenzene in low yield. A similar reaction using
trifluorocperoxyacetic acid gave pentafluoronitrobenzene in high y:i.eld.7

Clearly then, the complex (I) is a very effective peroxyacid but these preliminary

results suggest that it is less powerful than trifluoroperoxyacetic acid.
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